niques ' ' and to a lesser degree by theoretical calcul itions. ' As a result of these efforts it is generally believed that the gap states in O. -Si are associated with dangling bonds; hydrogen is attached to these dangling bonds thus pushing these states out of the gap. The model we consider in this work demonstrates, for the first time in a quantitative way, the ippearance of dangling bond states and their passiv ition by hydrogen, and also shows the role of hydrogen in widening the gap. An alternate computation il technique using small Si-H molecules (terminated by Si Bethe lattices) has produced qualitatively similar conclusions to those presented here.
The starting point in our calculation is a SlaterKoster Hamiltonian Ho including up to the thirdnearest-neighbor interactions; the basis is orthonormal with four orbitals (one s-like and three p-like) per atom. ' th it the present calculation is the first one to show in i convincing quantitative manner, this restor;ition of the band gap upon hydrogenation.
In Fig. 2 we show the DOS for the whole spectrum including both the valence and conduction bands.
Figure 2(a) shows the total DOS for the case of 5% v icancies, i.e., c =0.05 and x =0.0. This is compared to Fig. 2(b) , where all (x =0.20) of the dangling bonds are terminated by hydrogen. The f3 site DOS [in Fig. 2(b) 
